The objective of this study was to evaluate the chemical composition of wheat bran fermented with rumen liquor and its effect on performance and meat quality of broiler chickens. Wheat Bran (WB) was fermented using rumen liquor as source of microbes for 3 days. The unfermented and fermented WB were used to formulate experimental diets at 0, 10, 20 and 30% to give 7 dietary treatments. Two hundred and ten 4-week old Hubbard chicks were allocated to the treatments in a completely randomized design. After the 3-day fermentation, crude protein content was 15.33 and 16.82% for unfermented and fermented WB, respectively. Final weight, total weight gain and feed conversion ratio were not (P > 0.05) influenced by dietary treatments. The diets promoted similar carcass, meat and haematological characteristics. In summary, fermented wheat bran can be included in broiler-chicken finisher diets without significant adverse effects on their performance, haematology and meat quality.
INTRODUCTION
Low moisture content and soil nutrient defciency are The World's population is on the increase at the expense of food supply. This creates pressure on every form of food with a wide short fall in protein availability and intake. Poultry production, in particular broiler meat production, has great potentials needed to tackle this challenge by improving the animal protein status of humans (Adeniji, 2005) .
The rising cost of finished feed, which is 60-80% of the cost of production among others is a major setback (Oluyemi and Roberts, 2000) to commercial poultry production. It is therefore expedient that more efforts be concentrated on the reduction of poultry production cost by improving the nutritive values of feed ingredients such that their level of inclusion could be increased in ration formulation. Wheat bran (WB), obtained as a byproduct of wheat flour milling, constitutes almost 10% of the total weight of wheat milled for flour and it contains about 70% carbohydrates (dry matter basis), 80% of which are cellulose and hemicellulose (Eiman et al., 2008) . Reddish and Scarr (1987) reported that WB, an agro-industrial by-product was produced at 382,666 tonnes in Nigeria in 1985. The increase in human population and concomitant processing of wheat into flour for human food has increased the availability of WB in Nigeria (Christopher et al., 2007) . Cavalcanti and Behnke (2004) showed that WB can be utilized as a possible source of phytase which is capable of increasing growth rate and phosphorus utilization in broilers. Phytase catalyses the hydrolysis of -726-phytic acid found in cereals and grains, thus WB which contains 2,400 U/kg (Yao et al., 2007) may contribute to the gastrointestinal hydrolysis of phytate in monogastrics (Steiner et al., 2007) . It also contains a large amount of betaine (Zeisel et al., 2003) which is important to poultry health. According to Christopher et al. (2007) , WB could replace maize up to 25% in broiler finishers' diets without adverse effects on growth and feed intake.
With Ali et al. (2008) , 30% WB could be incorporated.
All these portray WB as a by-product with values reasonable for use in the broiler chicken diet.
The reasons canvassed generally for embarking on fermentation include among others biological enrichment of the substrate in terms of protein and vitamins. In the rumen, there are over 1 billion microbes (Annison and Bryden, 1998) which could cause desirable biochemical changes to fibrous feedstuffs. The rumen liquor is the concentrated liquid obtained when the rumen digesta is sieved. Ndams et al. (2009) observed a notable improvement in brewer's dried grain to re-fermentation using rumen liquor. Therefore, this study was aimed at subjecting WB, a cheap feedstuff to fermentation using rumen liquor to ascertain any improvement in quality and to determine its effect on the growth performance, haematology and meat quality of broiler finisher chickens.
MATERIALS AND METHODS

Fermentation of wheat Bran (WB):
The WB that was used in this experiment was purchased from a reputable feedmill in Akure, Ondo State, Nigeria. Prior to inoculation, fresh rumen content of cattle was collected after slaughter from the central abattoir in Onyearubulem Market, Akure. This was then mixed with water in a 2:1 ratio (w/w) and filtered through a net.
The residue was discarded and filtrate used as inoculum.
The quantity of water sufficient to wet a given quantity of WB was determined before inoculation and the ratio was 1:2 (w/w). The inoculation of the WB with inoculum was in the ratio 5:1 (w/w). The inoculum to be used was first introduced into the known quantity of water needed to wet the sample before inoculation. The fermentation was carried out by weighing one kilogramme each of WB into a plastic bowl and mixed with 0.5 kg of water containing 0.2 kg of inoculum. This was then put in polythene bags. The opened ends of the bags were tied and covered up with soil in a pit (60 cm depth by 30 cm diameter) for 3 days. The fermented samples were removed and sun-dried for 3 days. fermented WB (20%FWB), 30% unfermented WB (30%UWB) and 30% fermented WB (30%FWB).
The ingredients and calculated analysis of the experimental diets are shown in Table 1 . During the feeding trial, data on feed intake and weight gained by birds were recorded weekly. At the end of the 5-week experimental period, the birds were fasted overnight and two birds were randomly selected per replicate for slaughter. Each slaughtered chicken was defeathered after scalding in hot water, dressed, eviscerated and dissected into part as described for turkey by Hahn and Spindler (2002) and weighed. Blood samples were collected for haematological studies as described by Lamb (1981) . Cooking loss from three muscle types Measurement of the extent of lipid oxidation of the same sets of muscles was done using the thiobarbituric acid (TBA) assay method (Pikul et al., 1989) . The proximate composition of the unfermented and fermented wheat bran, and experimental diets were determined according to A. O. A. C. (1995) method.
Statistical analysis: Data generated were subjected to one-way and factorial analysis of variance (ANOVA) as appropriate. Means were separated using the Fisher's test of the Minitab Statistical Package (1991).
RESULTS AND DISCUSSION
Chemical composition of WB
The chemical composition of WB before and after fermentation with rumen liquor is presented in Table 2 .
The unfermented WB had 90.07% dry matter (DM), 15.33% crude protein (CP), 6.25% crude fibre (CF) and 5.37% ether extract (EE). After 3 days of fermentation, the DM reduced to 89.49%, CP and CF increased to 16.82% and 6.89% respectively.
The resultant decrease in DM after fermentation is in consonance with the findings of Ndams et al. (2011) .
Fermentation is carried out to improve the nutritive value of feedstuffs (Hardini, 2010 The success of a fermentation process depends on the nature of the feed and environment (Ndams et al., 2011) .
The inoculum should provide suitable microflora that would degrade the feed over a period of time (Mould et al., 2005) . Bacteria in the rumen that digests fibre are 
Growth performance and carcass characteristics
The live weights, feed intake, weight gain and feed conversion ratio were not influenced (P > 0.05) by the dietary treatments (Table 3) . These results are consistent with results obtained by Ali et al. (2008) when WB was included at levels up to 30% in broiler finisher diets. In the current study, the final live weight and total weight gain reduced numerically with increasing level of WB. Iyayi and Fayoyin (2004) reported that the physical texture of a diet could affect the performance of birds. Therefore, as the level of the WB increases in the diet, the coarseness of the diet increases, this is due to the fibrous nature of WB. In addition, fermented WB has a dark colour, which may influence the appearance and palatability of diets. This phenomenon explain the better feed consumption and weight gain in birds fed the unfermented WB compared to birds fed the fermented WB. deduced from these that all the experimental diets promoted similar muscle growth and carcass development although best at 10% level of both fermented and unfermented WB inclusion. This is as evident in the development of the chest and thigh muscles which are the major chicken muscles of economic importance (Awoniyi et al., 2003) . 
Haematological variables
The haematological variables most commonly used in nutritional studies include haemoglobin concentration (Hb) and packed cell volume (PCV) (Adeyemi et al., 2000) . The haematological variables measured in this study (Hb, red blood cell (RBC) count and PCV were not influenced (P > 0.05) by the treatments (Table 5) . The values obtained for
Hb and PCV fell within the ranges presented by Mitruka and Rownsley (1977) and Ross et al. (1978) which implies that the chickens were able to tolerate the experimental diets health-wise. Birds fed diets containing fermented wheat bran had lower PCV, RBC and Hb values than those fed diets with unfermented wheat bran. This may suggests inadequate intake of nutrients (Apata, 2010) or the presence of some metabolites in the fermented WB which depressed these values. 
Meat quality
There was no difference (P > 0.05) in cooking loss due to dietary treatments although, it was significantly (P < 0.05) influenced by muscle type (Table 6 ). The chest muscle had the highest value across the treatments, different (P < 0.05) from that of the thigh and drumstick.
Also, there was a slight numeric increase (P > 0.05) in cooking loss with FWB. The higher cooking loss values are associated with reduced water holding capacity (Lee et al., 2007) .
The oxidative stability of frozen meat expressed as concentration of malondialdehyde (MDA) in meat was not influenced (P > 0.05) by the treatments (Table 6 ). In consonance with Onibi (2006) , the thigh muscle had the highest value having oxidized the most due to its high lipid content. Meat from birds fed diets that contained unfermented WB had numerically higher value than those fed diets that contained fermented WB which suggests that fermentation of WB reduced fat accumulation in the muscles. 
CONCLUSION
The results obtained from this study showed that fermentation of WB with rumen liquor marginally increased the crude protein content of the wheat bran.
Although, birds fed WB-based diets had lower total weight gain than the birds in control diet, their carcass characteristics showed that the nutrients got was effectively used for muscle accretion. Inclusion of wheat bran in broiler diet could help increase the shelf life of broiler meat. Fermentation of WB did not produce any substance that would hamper the growth of broiler chickens. While the slight increase in the crude protein content of fermented wheat bran highlights its potentials for inclusion in broiler chicken rations at high levels up to 30%, the fermentation technique employed in this study did not properly improve its qualities and as such, other methods of processing wheat bran in a farmer friendly way to better harness its nutritional potentials should be considered.
